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10 ymmaxMuOAoD. h*-v>^([x 2 M 18 o 6 2r)s •r>y-v>mm(\M 7 o 24 ] D -) 

^:^tf^^*800-10,000O@#:^^^btl^^©^^rtfcs Ru, Rh, Pd, Ag, Ir, Pt, 
Au& ¥®m&ms RTFTi, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Nb, Mo, Ta, W, & £ 

15 ^«m«^t3a^T^?»^#^ii-r^>o 



||S0^bT©^ffl<bCDfe»(3(±mffl#©^^'fb5^*ffiV^^^^$>D^ 
m (CO) {«ppm©MJ^T-*)e^S«I^M^^<i!R»bT7j<^^b^ 

C Oftt^|q]±$*l)fe«)Ru h^<bbfePtRuM^^/S<^M^nTV^S^^ 
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5 ifigM # y — ;i/S!«&*Mt*fe (Direct Methanol Fuel Cells) tfi& @ ^ %> o £ 

fc&*g-&mmm&?f&h, ffiM^©**^-;v©ffi^s;>w©fc#>fc:^ 

10 -N©i£!t& ^|ftS&*©«£j>^>W^«J»©iftai«K ifHffi±©a^^Fp3M^^W b 

ttfeB&co#tt^^^y-;v^b^^w^§M^m^©^^a^tiTv^§*s. 

15 i± a # ^ffe©^^#® £ ©-^^s £l X. fcfPtRu, PtSn, PtFe, PtNi, PtCo, PtV 

20 ^BB-Cffi^S^D^ »;»©«t5ie«:|± N 0!l*.fcKU. Lee , A. Kobayashi 

and Y. Sasaki, ActaCryst., C40, 5 (1984) 2gXMZ>tiX^% 5t*fe5o 

(h 3 pw 12 04o) ^^©cka^^^nTKU^-^^^Dil^^^^ 

fctt(fl2.^>^h'J >^(H 3 PW 12 0 4 o)©^UT^^->#^4i^>^X^ 
> (W) -tM Mcfi^ (Pt) ll^^Ii^CH-rifc^ 12<i©*>^ 
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15 h bt^ $ J -;PS^©fp] Ji-S>?&«ffifgM& Iqji-fb^^m-e ^ 

£ft£CD5t? V^4»£Ru, Rh, Pd, Ag, Ir, Pt, Au & if©*^Is &3V^±Ti, V, Cr, 
Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Nb, Mo, Ta, W, & ¥(DM&&JM V ^ © 

20 o^^r WbSJS ICH^tStt &7Tj"#~(Y- Nishiyama, Y. Nakagawa, and N. Mizuno, Angew. 
Chem. Int. Ed. 2001, 40, 3639) & ^©^bM/fofc^tStt^-T ^ £ £> ft 

iffi£ 35^*8 3 zk&S (OH) ^7*Dh> (H) il©S^^I$ni 
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•r & a ^js^fc it w#-r & #> a &mmmz is _t b & ^ 

10 

20 ■eEfi&ftTi^fctfK sjw©is±#^fftB3fc£o 

*^0j-^{±. ^cDio&ft^JS^^ftfc^^n^y^©^/^^^ ^©$s 



25 mmoffi&temw 
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m 4 it, MMM 1 CD^t 1 P** U Wt (Na 5 H3[PtW 6 024].xH 2 0 7 0 °CT'7- — )V) CD 

0 5 H 1 (D^\y=- O # >J m (Na 5 H3[PtW 6 0 24 ].xH 2 0) CDIRX^Z h 

0 6 t* N ^ U ^^V^^^NasHafPtMoeO^.xHzO^ifg^JlCD^^ P U B £ MM 

5 3g)©EXAFSK:J:D3K»fe»S«3lM* 

El 7 fcfcs Hite^J 2 ©'v^ D stf U gg ( (TBA) 4 H 2 SiPtWu04o/T-fe ^ V > ^ V ^ ) 

©im ^ y v ^tr? —> 

0 8}i, ^D^y^(a-^r^>^i^»^)©^^;v 

0 9li, ^Jte0!l2<D'v^nat*y» (3) ©ir*^ h;v 
10 01011 l«#)2 ©^^ntfy^©f&5fcXRD^# — > 

0 1 1H\ ^»j3©=g-^N^n^y^©-^-r ^ y yptf 5 A/i# — > 

0 i 2{± N nii^j3(D^7 i P^y^<D-y-'r ^ y y^#;i,^^A>^* — >(^<* 
j — ;i/©&^4§-£-) 

1 l 3 ^ste^j3©#^\^P^y^ouv^^^ h;i/ 

15 014 8\ ^lSte#)3©^^ P M y B(5)© 183 W NMRX^^ h ;i/ 
01 5^ ^tD^ 'JS(Y--!r^ Vi^aft)©^^ 

0 1 7 {*s mM&iso&^^ntfvmwj & y y ^^ov^^a/i*— > 
0 1 8 t± N ptRu ^mn^(itmmi)(DV-^ ? * ^^i/*^^ a 

20 01 9 i±, Pt«|j[^P(«tgl (wik itmM2)(DV^ ZVvZ tfJVf^y^A 



*H5WK:*^Tffi^S N S^rD^'Jitit «8P*K:^$gM4t?&5 d 

c © «t a &frc#ffl uth r ;p # y b < & tvi/* y ±» a ©frc^ttk 

^T>^-^A-r^->i:©gp^^ Xfcfc— Hftfc^a-V (BH:*-» £<DMMffi 
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&m*mm t z. t &x # & o 

( 2 ) *&JR#Ru, Rh, Pd, Ag, Ir, Pt, Au t>m£fl2>'PtiL < t& 1 UX& t> , 
M&skMiPTh V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Nb, Mo, Ta, W, Z>Ml£ tl%> >P 

■&<t% imx&% ±13 1 iz fB© £ tifemfa^ d # >; iTOi»ti, 



25 n#y««m«Mffi«M«o 

(5) ^ntfy Jt^JRJS^* 1 IC^T-M^I bfc y § 
±13 1 & V> b±f3 4 ©VA-rtl^t> to fcfBm^ ti1t®{*^T n # U RgmttfflA 

(6) *£JII^#Ru,Rh,Pd,Ag,Ir, Pt, Au S> &3gMx£ D 31J£*l£ 1 ® 
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* mm mmm © £ $ a c t & t -t % mnmmm mmfa< 

( 8 ) ±fB 1 ~±I3 6 © ^ -TtlfrT* t-?® D u gamm* 

io ±i3 8 xi± -his 9 izmm vfcmnmmmmmibo 



(ft^II^Si^r d * v m©i§r^ ItffiS«tti)' 

15 jr n x^m^w (xrd) . xmwLi&mmmmm (exafs) ^t-co^mx^m 

bT©#tt£> **+Tf om^-fb^W^ * ^ — ;v^b^T-H^^ £ £ id bfco 

Na 5 H 3 [PtW 6 0 2 4]-xH 2 0( T>¥ — V >$t;g) < BJ3# Id £ & > 
20 ^S^(U. Lee , A. Kobayashi and Y. Sasaki, Acta Cryst., C40, 5 (1984)) 

K 2 Pt(OH) 6 (Aldrich1±M)>fe7Kfc^^b> KOH&4> bJjP;^ 0.1 nm7-<;i/^--ei 
^bfeoCl©^^^>^^7 i >m^ U ^A*^«i0bfc^HNO 3 £^TU 
25 P H=5.98£ bfco £ ££lB#l?mi: £ftUftbfci:£5N S§$E©)^fcii>*©tfcJ®!%#ffl 

fcfcs $8«&JD&bi£bTfc$8fe)-&frofco gfifcLTlB#Bbfco SBx 

KOH-tr P H=7.5&;:b^ ^e>^c^©sH^ efci^aaifc^ *£$e 

*M:£$J70 mlfr£l5 mliCbT> #jBy* fcAtlfco $ji?lli3-^ 
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WT^ti*(l)i:tSc 

(1)®^ ^ ; -;v#STt^it§t^ ^ 'J y^tfOl/^^A (cv) ©sgjtfcfr 

• 0.5M H 2 S0 4 *ffl V> 5 0 

• illl: tfi^ £ ^ U > 7? V Z &S*Jt20:80©9J-£T?&#T?$g"£--r § o 

• Schmidt £ ©2f?£ (Schmidt et al. J. Electrochem. Soc. 
10 145,2354(1998) )(aofeo $&3fc5 mg£5%NAFION?g?&0.5 mlfc^ifc;* ^ *y 

• y — 1M 

•#§|jija?{±10mV/s > ^§im{iii-0.2 V. +1.3V. -0.2V(vsAg/AgCl) N 
15 -0.001V. +1.499 V. -O.OOlVvsNHE 

20 — >*^-To 

7^- K#J#0.85 # V— h*#J#0.65 Vtt?£0 tf — ^ < D . ^ 

25 ral/^;^^K^mm^«nT*DS»^«^^4*WbTV^S^:i:*s^|3J^bfc• 
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mX&Zo (l)^^Sp'9->7';i/T*$)^(2)^Jt^bfeXRD^^^II|4 Iz^To * 

15 t^>^©&©©#^3£j»«uk (ir) "pxumumnmmtik (exafs) 

^tVfcl^l-fiO^'J ^^>^#jMNa 5 H3[PtM660 2 4].xH 2 OCD EXAFS <fc D 2&#> 
&lfr^t^M^£EI 6 IZtfTo fcftmmtAndetsonm[ 1 PtW 6 024f-'7 — 3->lZlfem 
fcZm.®.^? — bfeo i; fcs EXAFSfr Mt^ftfcM^fiaKgliOff 

20 Anderson^ [PtW 6 0 24 ] 8 "T — *>(DM&£— f bt^feo *K ^Vfb^lftp< 

ihWfr^-c & % £ i: #¥!JBJ3 b feo 

Na 5 H3[PtW 6 0 2 4].xH 2 0(T>^- V >^)<^P< — &2>mm> 
Z. © Anderson^ -x^ D ^ U nTfiT'& 3 if "5 fr^mSt 

li^CDAndersonM^^ O 4? U ^(J^TiW(3) £ -T 3)fc:i3^T % |Bp{i&^ * y — )\, 
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(K 4 H 2 [a-SiPtW u 0 4 o] (a-^ >J*ailSife#) 

KegginM^Dtf U^£#?tfbfeo KegginM^ D # U pHCD^gV^^Ti* 
M0 6 #12MS£Lbfe^^#£^T-fc3#. -^^pHCDiil^ M0 6 ©ffi'f4^9-ll 

10 D a* "TtiT' * D > Mn, Fe, Ni & iTtB* fc&IB D & * ft 

©^^P#yffij&s*n&ftTV»ao b^U Ptfco^Tfciu £ fe^tfiJJi&^o * 
fe, KegginS^N^rDtf umi-fci:. MO 6 Ai«:0ig^l:iot, *tffctt©H& 

l^#^©Pt©^A£l^feo £fe. mte0!l4T?fci\ Y ^©2^ii#:(J^TY-W10)^ 
15 ©Pt©'#A&l£#fco 

§#Jfc s HulE#:i:^^K8[a-SiWii039].nH20§^-^bfeo ^Ci^(Inorg. Synth. 
vol.27, 89 (1990))fc#£W ^T©5&»T?ll«*ff ^ feo 

Sfeflt;dc30mlfc:. Na 2 W0 4 .2H 2 018.2g(55imnol)^JPx. > £ftic8MHCl£i8^ pH=8 
< &V>fc-rSo £©?§$i^ Na 2 Si0 3 .9H 2 0 8.52 g(30 mmol) &7j<60 mlfc^^bfe 
20 *§*£©10 ml^iPx.(-T^fc*>Si 5 mmol)fe 0 pH=8.91^T±#. SV^D^ttifco 
HIF8M HC1^?ST> pH=5.16£b^ *&2l$|fflin8ftbfc« SBs 0.1 |xm:7>r;i/# — 

*cit3MU «[*fcKCii5g*jnit«i: N &«:&*:**fc£j&bfco d©«fena:*0.l 

tfcjRfclM KC1*»«E5 ml-e2JK, #7j<5 mlT*lfi8fe#^ jR% 

bfeo 

25 a^^KegginS^UT-^-Vtm^a^tlfe^^D^U.^^ 4"*t?J±fll^J 
Jiftl^s ^C8[a-SiW^039].nH 2 0^ffiV^TRu^^l^a^^^:i^(R. Neumann and C. 
Abu-Gnim, J. Am. Chem. Soc, 1990, 112, 6025) Icipl^ J^T©^"^^ 
£fro feo 

K4[a-SiWu0 3 9].nH 2 0 3g£T-fe h — h U ;H£?B$B£ii\ -^ftfcH 2 PtCl 6 .6H 2 0 0.47 
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g(3Kj0.9 moDOTHz h>»**iP^ mffift'&, 0.1 vm? -r ;v* — TSS^ * 
h >T*^(H 2 PtCl 6 .6H 2 0©|&2ic©;fc«>K 5 "T^SifiOHifc&^fco 

(4>o ^ ^ y -;i>#£T w- s im * U y ^ # ^ ^ a (cv) ©8Ug£ N 

^ TV— Kfl9#0.85 V, #V— Ffll#0.65 Vtt5£© If— < tBT*5 D s 
^ ^ y — ^©gMbSJSfc^^©'"* * — >#JI 6 tbfeo * * J — ;i/BMb«$fe©<iifc* 
10 3.947mAT-feofeo±^©aDs^/T-fe^U>^^^^^^©S^*^1.2mg, 
m^*©«&©Jt4s#20%-C&»K (4)©#^fi#3860.3, (4)*© ^©Jl^S 
#195.08-e&& Z. i: <fc *K 8*$^©PtM&;fc D ^ y — ;i/CD^<fb«SSE&ff-# 
•t&h. 3.947 mA / (1.2 mg * 0.2 * (195.08/3860.3)) = 325.4 A g~ l ts 

^®fc#^b-r^t©s^>{) s rS't4^^^,fe«) N cti^©#'ji^©e^i 

(4)©«fat©tftf**HilB^Jli:l^«lfcfTofco 
25 IR^rlSI 9 fc^-To 965, 905, 887, 781, 727 cm _1 & iffc^V^iK^jlktlfco Si 

£f*«'h7D^-r3Kegging!# U K©»-&\ IR©M*fci\ v(W=0)#965 cm' 1 , v(Si-0) 
#905 cm" 1 , v(W-Ocorner-W)£ s 887cm'\ v(W-Oedge-W)* s 781 cm^M^fc <o t\>2> Z 

»*xRD^giiot^to ffi^M©H2Ptci6©^gj±me>ti-rs pt{±^«;^ic 
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H»J3 

5 jiafci«3fc*w-*«-ii««5©*5i**ifc^ , r 



a-l«^(a-PtWll) 
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yilililiil 



24 h 




[IBA^lY-SiW^O^] ; Pt = 1:1.2 (10), 1:24 (W) 



[(n-C 4 H 9 ) 4 N] 4 H 2 [a-SiPtW u 0 40 ] (a-4r=¥>#H6lMlfl:) 
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fc(5)8\ mD^^nfePt»Sife©^^Jg-e$)^s liM?*2ic: J;ofc(6), (7) te\ s& 
15 VMt^UtfcAoTV^^h^fo^ofeo 
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(5), (6), (7), (8), %.V*(9)(D * * y — ;i/#&T * 3 * U y /7 ^ ^ 

5a (cv) <Dmfe*ftoz£iz&tr), mnm.mmmmm t it <Dmmm*n o 
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M(S^i-2 M.m)fcjt^ N Ptm-Bfcfc Do^^y -;i/mfcm$rE1ifiJ±3-8fg£:l^v^g£: 
^ttl^o HJiSM^($J^:£&&&tK. [0 0 1 1-3] fc^-T)$>feD^m^ 
bfcffi^K ^btJT*&&£ i fefr* i t>£>'f. Pt^M^Pt 30wt%/ Vulcan XC-72R id® 



15 m 1 2 t^to ii®^^ ^ u y z^wt*?*? A«t d> 7km®t>^mte&&. mnhe 

uv*^ h;i/^e>^,, ^ "J 7^>0^1^^^tltV^ C t^^tl&o IR 
X-^ h;i/$ s m&P&-r#. |*l»j2h|l!I$l&#fit£^U KegginM^P^U^ 
^^#f>tVTV^SC:h* s ^JH^bfeo(5)© 183 WNMR^^^ h;i/£EIl 4 fc^-To -92.6 
25 ppmfr £ -139.1 ppm0P^^35*CD^©#bV^^^•^;l/^il«lJ^^^feo > 

<D^[a-SiW u 0 3 9] 8 "£«&bT^&£ t£^bTM£o T-^XDllM 
®# >^X^>J±2{@0^Hffi&-fcJ--f h#50£H@©ti--f h#l^T% S/NjfcCDM^ 
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mum 4 

[(n-C 4 H 9 ) 4 N] 4 H 4 [ Y -SiPt 2 W 10 0 40 ]( Y -^ :3 t : >^^2g^f*) 
XMV-j h ^2^^-r^Y-^^>^(® 1 5)^©Pt&&AbfcK**©BBSIfctfe 

(10)^(11)©^^^— ;i/#ST^^3 its iM^u yp-tfjuf^r^ a (cv) © 

##£di>&^fcfcj&>fr;h&-*\ ;i/ffirti*Btt£j*bfco ;* * — ;vgMb*S 

pstfUKfc^A&axfcptttisi* u 7-^.^j->^>fe &i#ii:3iaMS©i/2-e&ofc;fc#> 

15 f«#!j 5 

[(n-C 4 H 9 ) 4 N] 4 H [a-PPtMo u 0 40 ](^^>^3ts 4f J^M^P-Mo) 

^b-sl75^©^i: lilt <fc t>Redox#M©^Mo##;|&©^ePD:# 
UM^m^ift/TV^W^o Hi(60!l5i: bt\ Mo#*&©^^ D ^ U ^fc:Pt*# 
20 Abfctmfco^TOtftaffcfrofco «SS^Stt^aB«I3©»S«l«3ZfetfWTfc:^ 

25 W««3fcJ;DW«bfcit**& (12). PM^4fc«fc D W«bfc«**£(13)fc-r*o 

(i2)^tF(i3)©^^y-;i/#^Tfc:*5^^-i?--r ^ u ^^^;i^^^^^a (cv) © 

P-Mo^^N^D^Um©^iis 7^ — FfljTJttO.H V, 0.28V, 0.42V, 0.53V 
ftTfifcls :*:£VMf— ^#JI£>ftfco Pt/Vulcan-72R£&CV©7fM£fcfcM& ^ £© 
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# V g©Pt»metal t iil&^lfAc T U *i£ 0 V^<fb$cJ±s 

# y ^© & ©©^fb£ £ 3 & ©£#££>*!,& <> ^©fc#K HuxE©Pt©M/foM5 
ai¥£ii$£&N ^O^Tii^aTfiT-^^o <fcoTgl3l;:fci:C©lfy;i:Ji*&bT^&V^ 

P-Mo^Pt^-s^ D^'Jf^^^y -JlsmihmVk* ^ b H^J2, 3, &?J* 

5 4©si-w^£*) fto<Dnihmmt£<DW,m%jm±z(Dm'ei±% t t>ti 



( PtRu &<&W$L^) 

n-cv>^ptRu ^r^M^©-9--r ^ u >y A^«ij^b> **y— ;i/ 

^ # y — ;i/BMb«SK©tefci:3.899 mA-?rfe o feo H»J2 i: m KnWX&'VMUtPV) 
PtM&fc *)<D*$ y — ;V©KfbS?ffB*tHSfrS ils 3.899 mA / (1.2 mg * 0.2 
15 * 0.5) = 32.49 A g^T&ofco *^HJ©HHM2T^ bfe^JM©ffi(325.4 A g" 1 ) 
B\ £©fit©S&10teT?&3£ t «fc ^BJT^bfe^lK^ giffi^fc/SV^frt 

T PtRu h Jt 4$ b T « Mto^ift y # y - ;HMbSJfc fc «n fc ^tt 

20 ( PtflfcK?) 

»K0!|3,4»tF5 tlH b#$T^ PtRu^»l^^|5ia^^*^b^^P< # y 
— ;l/^'^bSi^&t-^^3fflV^^tlTV^§Pt^^^(|^[^l nm)©"9--r ^ >; y^3tf;i/*^E 

^A&SSjtU y *y-;i^btS14£$J^b2io H5S^Jl,2tH^j3,4,5t^ti 

sfl^^n^So nflnm4,5©ifc«E&saEfe$ui:ff ^fc»s iti5E«©«!i^^ 

y —;\smfcw.m,m, vtmm&tz *> ©y ? y —»M4bm.mi&]&v t FtRmmmm&tz 
*) ©y * y -jvmibm&monn&mMMs, 4tm b^r-fT w S3ic^ bfco 

3&(7)©<I(3.28 x 10 5 mA g" 1 )**, d©ib^J2©^H©^S(3.84 x 10 4 mA g" 1 )© 
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TO^^s^hj:^ *^e^-?!^bfe%aiis sft^fcffiM&nt^spt ^ 

-5 o 

(Pt/Vulcan XC-72R) 

itWJ2T'{^ T?t(D&mWn^&m^fc&s mflltt^^i: bTteU Vulcan 

xc-72R& if ©^*s#-^©fii# «fc § mwmmit & nt>tix ^ & „ 3 ©^^ 

M3N-(6)©fS(0.438 mAcm-2)l^ d ©ifc|fc0y3©$fSC©te( 0.555 mA cm-2)fcE 

T*&3Pt/Vuican xc-72R^®£i&^m^fb#i^ * y —^mihRm^Mtit^^ 
*§*b 

g|3 
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^^^^^^^^^^^^^^^^^^^^^^^^ 
^0^{±«^b^i?&©«^^^bTff bV^#^•r^^o fi^Pt)^ (Ru)& 
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m cdm^«^ tut* jfcja f^§o hj§ t t £ a mi&# u * fc 

H«©Ji^\ £gg|i$fc K-:rbfc@##y»**fNi&M««M4 
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5 2. S^Jl^Ru, Rh, Pd, Ag, Ir, Pt, Au Z>Mi£tl%'J>-& < t% 1®T'$>*K 
^S^ffi>b s Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Nb, Mo, Ta , W,fr ?1J;£;?X£ £i> 



3. 7 , ;i/3bU^IS^b<i±7 , ;i/* U±«i:©ffl^*N tftTV^ 

10 -£A-T Xfct— Jfefc^V (l^-f^->) fc©^f&l-<fc 



5 . ^n#y»©#te*fcja&«JI ; ?& lM^Btftbfc^UffiT^aai 

5f<3S i bit ^ 4 <D^-rnfrx> t-D izmmz tifc©^^ d # y 

20 HftkftR. 

6. ft^M-^^Ru, Rh, Pd, Ag, It, Pt, Au 6 & J; ?5 1 ®T* 



25 7 . fflf&@ l~|f;&:® 6©V^;ft,frZ>£o©@#:'\^n#yi 
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